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The possibility of using a direct current generator or 
generators of large capacity to excite a proton synchrotron mag-
net with approximately a one second rise time and fall time is 
attractive to investigate because of the simplicity compared to 
the alternator-ignitron method. Two examples of such excitation 
are familiar at the University of Illinois Betatron Laboratorya 
First, a war-time de-gaussing generator of 3,000 peak amperes 
and 250 volts is used to drive a large cloud chamber magnet with 
a o~ second rise time. Second, a power supply using such a 
D.C. generator with current pulses of 0.167 second duration has 
been designed for the 300 Mev betatron and quotations for manu-
facture were given to us some time ago. 
To investigate further, the manufacturing company which 
furnished the most suitable design for our power supply (Allis-
Chalmers) was asked what the limitations of voltage and current 
are for a reliable single generator with laminated field poles 
driven by a regu~or amplidyne system to shape the wave form. 
The answer was 900 volts maximum and 8000 amps maximum with an 
armature about 78n in diameter turning at 5l~ R.P.M. This is 
asking for no unusual performance. There arc new developments 
~. in homopolar machines which might be more suitable. 
The volt amperes that such a generator produces are such 
that two of them would be capable of driving the 15 Bev accelera-
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tor magnet described by M. S. Livingston in M.I.T. Technical 
Report No. 60. The question of how to match this dynamo to 
magnets requires more thought than has so far been given. Some 
of the problems are the following: 
1. If all magnet sectors are in series, the circuit can 
be opened at sevoral points around the ring magnet and generators 
can be inserted at these points if several are needed to build 
up the voltage to drive the coil. The voltage never gets farther 
than approximately 900 volts from ground on the coil windings 
which results in a simplification in the insulation required. 
Thyrite or equivalent voltage protectors are needed. Lack of 
identical voltage weve form on a plurality of generators is not 
vital. 
2. The rnte of rise of magnetic field at the start is 
low and it increases during the pUlse. This has some advantages. 
Eddy current field distortions at low fields are less noticeable 
and frequency modulation of R.F. does not need to be so rapid. 
3. For a duty cycle in which the magnet field rises 
again as soon as it has returned to zero the 8000 peak amps 
means ~bout 4,600 R.M.S. anperes, This can be carried by a 
copper bar of two square inch cross section with cooling water 
flowing through it or by a 4 square inch nir cooled copper bar& 
This copper thickness is probably not so great that the eddy 
current effects would be bad, but it requires awkward leads, 
However 8000 amp peak conductors are not out of the question, 
4. If lower current and smaller conductor size is 
desirnble, then one is tenpted to parallel sector coils, but this 
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is dangerous becnuse identical currents do not then go through 
each sector's windings. Temperature of windings and inductance 
variations determine the current sharing. There may be a 
solution to the problem. 
5. Generators of approxio?tely 2000 amps peak cnpncity 
and 900 volts could be used in a greater multiplicity in the 
manner suggested in (1). The cost of more numerous small units 
has not been examined. Too many units would defeat the pur-
pose of this suggestion-namely simplicity and ease of maintenance, 
although spare units would prevent shut-downs for repair. 
6. The speed of rotation is fairly low. Thus a fly 
wheel for storing anergy would need a high mass. 
7. If magnets with stored energy low cOMp~red to r2R 
loss are eventually used, then complete voltage reversal of the 
generator is not necessary nt the peak. The voltage must be 
lowered suddenly to start the magnet field down. 
The vigilance and routine maintenance needed at Illinois 
for rather standard ignitrons working at 6000 volts and 
21,000 peak amperes; and the arc-back detection and protection 
and triggering is such that simplification is a worth while 
design goal which will be examined further. 
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